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Abstract 
Background 
Breast cancer is the most commonly diagnosed cancer and the second cause of cancer deaths 
amongst women in the UK. The incidence of the disease is increasing and is highest in 
women from least deprived areas. It is estimated that around 42% of the disease in post-
menopausal women could be prevented by increased physical activity and reductions in 
alcohol intake and body fatness. Breast cancer control endeavours focus on national 
screening programmes but these do not include communications or interventions for risk 
reduction 
This study aimed to assess the feasibility of delivery, indicative effects and acceptability of a 
lifestyle intervention programme initiated within the NHS Scottish Breast Screening 
Programme (NHSSBSP). 
Methods 
A 1:1 randomised controlled trial (RCT) of the 3 month ActWell programme (focussing on 
body weight, physical activity and alcohol) versus usual care conducted in two NHSSBSP 
sites between June 2013 and January 2014. Feasibility assessments included recruitment, 
retention, and fidelity to protocol. Indicative outcomes were measured at baseline and 3 
month follow-up (body weight, waist circumference, eating and alcohol habits and physical 
activity. At study end, a questionnaire assessed participant satisfaction and qualitative 
LQWHUYLHZV HOLFLWHG ZRPHQ¶V FRDFKHV DQG UDGLRJUDSKHUV¶ H[SHULHQFHV 6WDWLVWLFDO DQDO\VLV
used Chi squared tests for comparisons in proportions and paired t tests for comparisons of 
means. Linear regression analyses were performed, adjusted for baseline values, with group 
allocation as a fixed effect 
Results 
A pre-set recruitment target of 80 women was achieved within 12 weeks and 65 (81%) 
participants (29 intervention, 36 control) completed 3 month assessments. Mean age was 58 ± 
5.6 years, mean BMI was 29.2 ± 7.0 kg/m2 and many (44%) reported a family history of 
breast cancer. 
The primary analysis (baseline body weight adjusted) showed a significant between group 
GLIIHUHQFH IDYRXULQJ WKH LQWHUYHQWLRQ JURXS RI  NJ &, í NJ WR í NJ 
Significant, favourable between group differences were also detected for BMI, waist 
circumference, physical activity and sitting time. Women rated the programme highly and 
70% said they would recommend it to others. 
Conclusions 
Recruitment, retention, indicative results and participant acceptability support the 
development of a definitive RCT to measure long term effects. 
Trial registration 
The trial was registered with Current Controlled Trials (ISRCTN56223933). 
Keywords 
Breast cancer, Physical activity, Body weight, Alcohol, Sedentary time 
Background 
Breast cancer is the most common cancer in Scottish women, accounting for 29% of female 
cancer cases and incidence is increasing (+11.1% between 2002 and 2012) [1]. 
Current estimates suggest that around 40% of breast cancer in post-menopausal women in the 
UK could be prevented by decreases in physical inactivity, alcohol consumption and body 
fatness [2]. Women meeting the World Cancer Research Fund prevention guidelines [3] show 
a 60% reduction in breast cancer compared to women meeting none [4]. In addition, 
observational studies show that breast cancer risk is lowered with intentional weight loss 
>@7KH:RPHQ¶V +HDOWK ,QLWLDWLYH LQWHUYHQWLRQ GHPRQVWUDWHG WKDW D  GLIIHUHQFH LQ ERG\
weight between intervention and control groups was associated with a 9% difference in breast 
cancer incidence after 8 years, suggesting even modest reductions in weight are beneficial 
[6]. Data from audits of bariatric surgery show that large weight losses are associated with 
large reductions in incidence of female cancers [7]. At any BMI, weight gain in adult life is 
associated with greater risk of breast cancer [8] with recent data suggesting that increases in 
adiposity between age 25 and post menopausal age are associated with a 33% increase risk in 
the disease [9]. A gain of 2±10 kg after age 50 years is associated with a 30% increase in 
breast cancer risk [10]. 
  
In Scotland, there are few initiatives directed at motivating change in diet and physical 
activity in women aged over 50 years despite recent data from the Scottish Health Survey 
(2012) reporting that 70% of women aged 55 to 74 years have a BMI >25 kg/m2 [11]. 
Furthermore, 42% of women do not achieve the recommendation of 150 minutes of physical 
activity per week. In 2012, 35% of Scottish women exceeded the recommended maximum 
weekly alcohol drinking levels [11]. 
Around 75% of Scottish women aged 50 to 70 years have accepted invitations to attend the 
NHS breast screening programme (NHSSBSP) and over 175,000 women are seen annually 
[12]. Fisher et al. [13] have reported that most women attending screening clinics are 
interested in receiving lifestyle advice but this finding requires further exploration. The 
NHSSBSP provides a unique opportunity for delivering an intervention aimed at breast 
cancer risk reduction which is consistent with the concept of the NHS as a health promoting 
service [14]. 
,Q DGGLWLRQ WKH DEVHQFH RI JXLGDQFH PD\ SURGXFH D µKHDOWK FHUWLILFDWH HIIHFW¶ PHDQLQJ
patients receiving negative results (e.g. no cancer) may feel there is no need to modify their 
lifestyle. Failure to advocate lifestyle change in a breast cancer screening setting could 
endorse poor health behaviours [14] and the promotion of lifestyle advice within screening 
settings has been recommended [15]. This issue may be particularly relevant for body weight, 
where the lack of guidance to visibly obese patients may signal lack of medical concern. 
This study aims to assess the feasibility of delivering a lifestyle intervention initiated within 
the breast cancer screening setting, in order to inform the design of a definitive randomised 
controlled trial (RCT) for weight management in post-menopausal women and consider the 
findings for health promotion in this setting. Feasibility and indicative outcomes will be 
reported in this paper. 
Methods 
Feasibility study design 
This was a two-arm, feasibility study for a randomised trial conducted in two NHSSBSP 
settings. Following baseline measurement and assessment of eligibility, women were 
randomised to the intervention group (starting ActWell immediately) or the control (offered 
lifestyle coaching at study end). We also conducted qualitative interviews with intervention 
group women, lifestyle coaches and radiographers to elicit their experiences of the 
programme. 
Participants and recruitment 
The study was carried out in NHS Tayside and NHS Greater Glasgow and Clyde. Basic 
screening by mammography can take place either at a static breast screening unit (often 
hospital based) or on a mobile breast screening unit (mobile van). Approximately 5% of 
women screened are invited to recall clinics for further investigation because their basic 
screening mammogram shows some abnormalities or because other signs or symptoms were 
noted when they attended for basic screening. Breast screening colleagues advised against 
recruitment in mobile units (small space with little room for additional discussion) and the 
two other screening settings were explored. 
In routine screening the protocol for recruitment comprised a letter from the clinical director 
of the local NHSSBSP endorsing the study plus a brief information sheet given to screening 
participants by clinic reception staff. This was followed by verbal endorsement and an 
invitation to join the study by radiographers at the end of mammographic screening. Clinic 
staff passed on contact details of interested women to the research team. The radiographer 
endorsement was timed to take around 1.5 minutes and was developed in conjunction with 
NHSSBSP staff. 
Women attending recall clinics were sent a recruitment pack by post after receiving negative 
results. They received an endorsement letter, a brief information sheet and pre-paid reply slip 
and were contacted by the researchers on receipt of a positive reply slip. 
Interested women were contacted and telephone-screened by the research team and if eligible 
[exclusion criteria: BMI < 20 kg/m2, reported contra-indicators to physical activity (e.g. 
recent post operation) or reported contra-indication to weight management (e.g. currently 
following a recovery programme for weight gain)] were sent a full participant information 
sheet and an invitation to complete baseline measures. Written informed consent was 
obtained at the baseline visit prior to assessments. 
Sample size 
This was a feasibility study to test practical aspects (implementation, acceptability and 
feasibility) of study design and to help inform the calculation of effect sizes required for 
subsequent definitive RCT. With this in mind, we estimated that 80 women could be 
recruited, randomised (40 intervention and 40 control) and followed for three months and that 
this would provide sufficient data on programme implementation acceptability and feasibility 
to be able to make a decision as to whether moving to a full-scale trial was appropriate. For 
H[DPSOHWKHDFFHSWDELOLW\RIWKHLQWHUYHQWLRQZRXOGEHPHDVXUHGZLWKSUHFLVLRQRIí
JLYHQQ 0RUHJOREDORXWFRPHVVXFKDVRYHUDOOUHFUXLWPHQWZRXOGKDYHDSUHFLVLRQí
9% given n = 80. Although the study was not formally designed to test hypotheses, with 40 in 
each group, binary measures such as meeting a target would nevertheless have power of 80% 
to detect differences of 25% or more. 
Measures 
Assessments were undertaken on two occasions namely at baseline (prior to intervention 
allocation) and at follow-up (after the 3 month intervention period). 
At baseline the following data was collected by a researcher (independent of intervention 
delivery) 
1. Demographic and clinical characteristics (age, marital status, ethnicity, educational 
achievement, employment status, socio-economic status (SIMD [15]), smoking status, 
reproductive history and family history of breast cancer. Height was also measured (using a 
Seca Leicester portable stadiometer). 
The following additional procedures were undertaken at baseline and at 3-month follow up 
E\WKHVDPHUHVHDUFKHUEOLQGWRWKHSDUWLFLSDQW¶VJURXSDOORFDWLRQ: 
2. Weight measured with the participant wearing indoor clothing and no shoes, using a 
calibrated Seca 877 digital scale. 
3. Body mass index (BMI) was calculated ± weight(kg)/[height(m)]2 
4. Waist circumference measured with a Seca 201 measuring tape, with participants in the 
standing position and the tape positioned midway between the lateral lower rib margin and 
the iliac crest. If these could not be identified, the measurement was taken at the level of the 
umbilicus. Two measurements were taken post exhalation and the mean recorded. 
5. Blood pressure was measured using a Microlife BP 3BTO digital blood pressure monitor 
after the participant had been seated for 5 minutes. Two readings, or three if noted to be 
HOHYDWHGPLQXWHDSDUWZHUHWDNHQDQGWKHPHDQUHSRUWHG 
In addition, a researcher administered questionnaire was used to record the following 
measures: 
Diet ± using the Dietary Instrument for Nutrition Education (DINE), a food frequency 
questionnaire of 19 groups of foods which account for about 70% of the fat and fibre in the 
typical UK diet [18]. Foods are grouped by nutrient content and dietary use and a score 
proportional to the fat or fibre content of a standard portion size, weighted by frequency of 
FRQVXPSWLRQLVFDOFXODWHG$ILEUHVFRUHRIOHVVWKDQµORZ¶LVHTXLYDOHQWWRDILEUHLQWDNH
RIJGD\RUOHVVZKLOVWRYHUµKLJK¶LVHTXLYDOHQWWRDn intake of more than 30 g/day. A 
fat score of less than 30 is equivalent to a fat intake of 83 g/day or less (<35% of total energy 
LQWDNHIRUDQDYHUDJHZRPDQ$QXQVDWXUDWHGIDWVFRUHRIXSWRFRQVLGHUHGµORZ¶DQGRU
PRUHFRQVLGHUHGµKLJK¶ 
Alcohol ± using 7 day alcohol recall [19]. Units of alcohol consumed per week and number 
of alcohol free days per week were calculated. 
Physical activity and sitting time ± using the International Physical Activity Questionnaire 
(IPAQ) short form [20]. Participants were asked to record how many days over the preceding 
seven days they had performed walking (in bouts of at least 10 minutes), moderate-intensity 
activities and vigorous-intensity activities and for how long. MET-minutes /week were then 
calculated according to the standard protocol [18] (Figure 1). Sitting time was also noted. 
Figure 1 Scoring of the International Physical Activity Questionnaire (IPAQ) short 
form. 
Psycho-social measures - self efficacy [21] perceived health risk [22]. These results will be 
reported elsewhere. 
The study administrator was responsible for monitoring all costs. Consumable and travel 
costs had to be checked against budget allocation, approved by the Principal Investigator 
(ASA) and paid via a single budget code enabling fine tracking of monthly and total costs. 
Intervention delivery costs were accounted for by Lifestyle coach salaries which were 
claimed on an hourly basis, checked by ASA in terms of travel time and the delivery time 
recorded (start and finish time) for each intervention participant. 
Fidelity of the intervention was rated by a research assistant independent to the study using 
recordings from coaching sessions. To select intervention participants for recording a face to 
face interview, random numbers were generated from 1±40 (http://www.random.org/). The 
same process was repeated to select which participants to record a telephone interview with, 
and a new random number (1±6) was generated to select which of their scheduled phone calls 
to record. 
A random sample of nine face to face interviews were transcribed and for each component of 
the intervention, a list of topics to be covered was prepared and fidelity to the intervention 
protocol was scored using a pre-prepared marking grid, e.g. introduction (10 items), weight 
management (10 items), physical activity (20 items) and diet (17 items). A similar procedure 
was used to rate the fidelity of the follow-up telephone calls. 
To investigate participant acceptability, we asked 1 in 4 women who agreed to being 
contacted again to take part in semi-structured interviews which investigated their experience 
of the programme, which elements they found most helpful and which unhelpful and how 
they were able to incorporate changes into their everyday life. We also conducted semi-
structured interviews with both lifestyle coaches and 2 paired interviews with 4 radiographers 
about their experience. In addition, programme acceptability questionnaires (with stamped 
addressed envelopes) were given to all participants after follow-up visits were completed. 
7KH TXHVWLRQQDLUH FRPSULVHG WHQ TXHVWLRQV HDFK ZLWK D  SRLQW VFDOH UDQJLQJ IURP µYHU\
XQKHOSIXO¶WRµYHU\KHOSIXO¶,QWHUYHQWLRQSDUWLFLSDQWVZHUHDOVRDVNHGWRUDWHWKHKHOSIXOQHVV
of intervention components (13 items). 
Staff acceptability was investigated by semi-structured interviews with lifestyle coaches and 
radiographers. 
Randomisation 
A randomised group allocation list was generated using nQUERY Advisor: 1:1, stratified by 
site and using mixed block size. Following baseline measures, women were randomly 
allocated by the study administrator to the intervention or control group. The study 
administrator then informed the participant and lifestyle coach of the group allocation. 
Intervention programme 
All participants received a leaflet on breast cancer prevention [23]. Intervention participants 
were scheduled for a one hour lifestyle coaching session (face-to-face) and up to six 
fortnightly follow up telephone consultations for three months from one of two lifestyle 
coaches. Coaches were recruited who had a background of counselling and experience of 
advising on physical activity and dietary change. They were then trained in house by the 
programme developers over a 4 day period on study background and rationale, principles of 
weight management, study blinding, motivational interviewing techniques protocol delivery 
and relevant note taking. They were provided with individual participant folders and a 
structured programme for delivery including relevant note taking exercises pertinent to 
individual participant circumstances and specific goal setting challenges. Test coaching 
sessions were undertaken prior to actual study delivery. 
An intervention information pack and pedometer based walking programme was provided 
(Figure 2). Control group participants were offered a lifestyle coaching session after their 
three month follow up assessment. 
Figure 2 Delivery and content of lifestyle coach face to face visit. Telephone intervention 
for fortnightly calls. 
The intervention aimed to help women increase physical activity, modify their diet, lower 
their alcohol intake, and set individual weight management goals (weight loss or avoidance of 
weight gain). The sessions took place in the research institutions (not screening clinics). 
The face to face session was designed to be interactive and included a 10 minute walk and 
talk session (measured university corridors), self-identification of BMI from standard charts 
and measurement of one standard unit of alcohol using a wine coloured liquid. Intervention 
participants were invited to bring a support person to the meeting. 
Women received personalised help to learn the impact of lifestyle behaviours on breast 
cancer risk and how to make any necessary changes in their lives, set personal goals, tips on 
how to make changes habitual by talking through their personal routines, and relapse 
strategies for times of deviation. 
Motivational interviewing techniques explored self-assessed confidence to change and self-
perceived benefits. Behavioural techniques, known to be effective in changing physical 
activity and diet, were used by the lifestyle coaches [24,25]. These focussed on goal setting, 
action and coping plans and implementation intentions [26]. The lifestyle coach assisted in 
goal setting to ensure goals were challenging and achievable. Goals were set for three 
domains of action (diet, physical activity and weight) through discussion with participants. 
All goals were developed from current behaviours and modest and practical changes 
identified according to personal lifestyles. 
The importance of recording and self-monitoring pedometer data, diet and drink logs and 
weekly body weight was emphasised. These parameters also formed the basis for the 
intervention phone calls which aimed to be 15 minutes in duration and checked wellbeing, 
progress on implementation intentions, self-monitoring behaviours and reviewed individual 
actions. The phone call appointment was scheduled at each meeting with emphasis on 
recording and reporting, but coaches indicated that flexibility was possible given work and 
vacation schedules. 
Statistical analysis 
Quantitative data analysis was undertaken using SPSS (Version 21.0, IBM Corporation, 
Armonk, NY, USA). Descriptive statistics allowed characterisation of the cohort. For 
indicative outcomes, Chi squared tests were used for comparisons in proportions and paired t 
tests for comparisons of means. Linear regression analyses were performed, adjusted for 
baseline values, with group allocation as a fixed effect. In the case of missing values, a 
Baseline Observation Carried Forward Analysis was undertaken for the primary outcome 
(weight change) 
Qualitative analysis 
The interview data were audio-recorded with participant consent and transcribed verbatim. 
NVivo software (Version 9, QSR International, Melbourne, Australia) was used to assist data 
coding and organisation. Transcripts were analysed thematically using the Framework 
Approach, a case and theme based approach that allows themes to be presented in a matrix 
with cases [27]. For participants, the themes coded were based on their experiences of the 
programme in relation to recruitment, why they took part, and what aspects of the programme 
they felt worked for them. For coaches and radiographers the themes were based on the 
extent to which they felt able to deliver the programme as intended. 
The study received ethical approval from the East of Scotland Research Ethics Service REC 
reference no. 12/ES/0087. 
Results 
Recruitment and retention 
In the routine screening clinics 966 recruitment packs were handed out by reception staff over 
a 7 week period (Figure 3). Written records kept by radiography staff showed that 230 
women had received the study endorsement. Of these, 100 (43%) expressed positive interest, 
46 (20%) expressed possible interest and 84 (37%) were not interested. Attempts were made 
to contact 105 women; including 5 women not on the radiographer lists who may have 
expressed interest through recruitment packs alone or may have spoken with radiographers 
but their interest was not recorded at the time. Of the 105 women, 25 (24%) could not be 
contacted, 7 (6%) changed their mind, 13 (12%) were contacted as recruitment was ending 
and 60 (56%) were ready to participate (20 were then put on a reserve list following the 
achievement of our pre-set target of 40). 
Figure 3 ActWell CONSORT flowchart. 
Recruitment packs were sent to 319 attendees of recall clinics over a 12 week period and 63 
(20%) women returned the pre-paid reply slip to the study team indicating a willingness to 
participate. The study team then contacted those women who had expressed a willingness to 
participate, however, 2 (3.2%) could not be re-contacted, 6 (9.5%) changed their minds and 
15 (23.8%) responded positively after the recruitment target (40) had been reached. No 
women were excluded (e.g. none met the exclusion criteria). 
At 3 months, 65 study participants undertook follow up assessment (81.3% retention). No 
significant difference was detected in % follow up by group, (73% intervention versus 90% 
control). In the intervention group, 3 women dropped out prior to the first intervention 
session, 2 during the telephone contact period and 6 (15%) who had completed the 
intervention programme were lost to follow up. Reasons given for withdrawal were ill health 
by 4 participants (intervention group) and one participant (control group) said she withdrew 
due to group allocation. More women from routine screening clinics (n = 35, 88%) completed 
the study than from recall clinics (n = 30, 75%). 
The mean age of participants was 58 ± 5.6 years (Table 1) and 44% reported a family history 
of breast cancer. There were no significant differences in ethnicity, marital status, deprivation 
category or employment status between the groups. The control group was more educated 
than the intervention group (p = 0.02). The mean BMI was 29.2 ± 7.0 kg/m2 and 71% had a 
BMI >25 kg/m2 (Table 2). 
  
Table 1 Socio-demographic characteristics at randomisation 
 Intervention Control All 
(n = 40) (n = 40) (n = 80) 
Age (years) Mean (SD) 58.4 (6.0) 58.1 (5.5) 58.3 (5.78) 
Range 50 ± 75 50 ± 69 50 ± 75 
Marital status 4 (10.0%) 3 (7.5%) 7 (8.8%) 
Single 29 (72.5%) 24 (60.0%) 53 (66.3%) 
Married/co-habiting 
Divorced/widowed/separated 
7 (17.5%) 13 (32.5%) 20 (25.0%) 
Ethnicity    
White 39 (100.0%) 39 (97.5%) 78 (98.7%) 
Asian/Asian British 0 (0.0%) 1 (2.5%) 1 (1.3%) 
Highest Educational Qualification*    
Secondary school 18(45.0%) 11(27.5%) 29 (36.3%) 
Other professional / technical qualification 
after school 
18(45.0%) 13 (32.5%) 31 (38.8%) 
University / post-graduate degree 4 (10.0%) 16 (40.0%) 20 (25.1%) 
Employment status Retired Employed full-
time Employed part-time Unemployed 
Student 
18 (45.0%) 9 (22.5%) 8 
(20.0%) 5 (12.5%) 0 
(0.0%) 
14 (35.0%) 17 
(42.5%) 6 (15.0%) 2 
(5.0%) 1 (2.5%) 
32 (40.0%) 26 
(32.5%) 14 (17.5%) 
7 (8.8%) 1 (1.3%) 
SIMD# (quintiles)    
1 (most deprived) 7 (17.5%) 3 (7.5%) 10 (12.5%) 
2 9 (22.5%) 5 (12.5%) 14 (17.5%) 
3 8 (20.0%) 9 (22.5%) 17 (21.3%) 
4 6 (15.0%) 9 (22.5%) 15 (18.8%) 
5 (least deprived) 10 (25.0%) 14 (35.0%) 24 (30.0%) 
# Scottish Index of Multiple Deprivation. 
*p < 0.05, significant. 
Table 2 Reproductive, medical and clinical characteristics at randomisation 
 Intervention (n = 40) Control (n = 40) All (n = 80) 
Body weight (kg) Mean (SD) 78.0 (16.5) 73.6 (18.7) 75.8 (17.7) 
BMI (kg/m2) Mean (SD) 30.2 (6.5) 28.2 (7.4) 29.2 (7.0) 
Smoking status Current Never 
smoked Ex-smoker 
4(10.0%) 18 (45.0%) 18 
(45.0%) 
4 (10.0%) 25 (62.5%) 
11 (27.5%) 
8 (10.0%) 43 (53.8%) 
29 (36.3%) 
Cigarettes per day Mean (SD) 
(consumers only) 
11.3 (4.4) 9.5 (7.9) 10.4 (6.0) 
Number of children 0 8 (20.0%) 8 (20.0%) 16 (20.0%) 
1±2 21 (52.5%) 24 (60.0%) 45 (56.3%) 
3-4 11 (27.5%) 8 (20.0%) 19 (23.8%) 
Number of pregnancies 0 6 (15.0%) 7 (17.5%) 13 (16.3%) 
1±2 16 (40.0%) 20 (40.0%) 36 (45.1%) 
>3 18 (45.0%) 13 (32.5%) 31 (38.9%) 
History of breastfeeding 18 (45.0%) 26 (65.0%) 44 (55.0%) 
Family history of breast cancer 14 (35.0%) 21 (52.5%) 35 (43.8%) 
*p < 0.05, significant. 
  
Table 3 Socio-demographic characteristics at randomisation 
 Completers  
(n = 65) 
Non-completers 
(n = 15) 
p= 
Age (years) Mean (SD) Range 58.6 (5.78) 50 ± 75 56.7 (5.31) 50 - 68 0.45 
Marital status Single Married/co-habiting 
Divorced/widowed/separated 
4 (6.2%) 46 (70.8%) 
15 (23.1%) 
3(20.0%) 7(46.7%) 
5(33.3%) 
0.12 
Ethnicity White Asian/Asian British 63 (98.4%) 1 (1.6%) 15(100.0%) 0(0%) 0.63 
Highest Educational Qualification* Secondary school 
Other professional / technical qualification after school 
University / post-graduate degree 
23 (35.4%) 24 (36.9%) 
18 (27.6%) 
6(40.0%) 7(46.7%) 
2(13.3%) 
0.48 
Employment status Retired Employed full-time Employed 
part-time Unemployed Student 
27 (41.5%) 22 (33.8%) 
13 (20.0%) 2 (3.1%) 1 
(1.5%) 
5(33.3%) 4(26.7%) 
1(6.7%) 5(33.3%) 
0(0%) 
0.006* 
SIMD# (quintiles)   0.18 
1 (most deprived) 7 (10.8%) 3(20.0%) 
2 10 (15.4%) 4(26.7%) 
3 15 (23.1%) 2(13.3%) 
4 15 (23.1%) 0(0%) 
5 (least deprived) 18 (27.7%) 6(40.0%) 
# Scottish Index of Multiple Deprivation. 
*p < 0.05, significant. 
Table 4 Reproductive, medical and clinical characteristics at randomisation 
 Completers (n = 65) Non-completers (n = 15) p= 
Body weight (kg) Mean (SD) 73.8 (16.7) 84.2 (19.8) 0.14 
BMI (kg/m2) Mean (SD) 28.4 (6.5) 33.0 (7.8) 0.24 
Smoking status Current 6 (9.2%) 2 (13.3%) 0.06 
Never smoked Ex-smoker 39 (45.0%) 20 
(30.8%) 
4 (26.7%) 9 (60.0%) 
Cigarettes per day Mean (SD) (consumers 
only) 
9.7 (5.0) 12.5 (10.6) 0.60 
Number of children 0 11 (16.9%) 5 (33.3%) 7 (46.7%) 3 (20.0%) 3 
(20.0%) 
0.33 
1±2 38 (58.4%)   
3-4 16 (24.6%)   
Number of pregnancies 0 10 (15.4%) 3 (20.0%) 0.30 
1±2 29 (44.6%) 7 (46.7%) 
>3 26 (40.0%) 5 (33.3%) 
History of breastfeeding 36 (55.4%) 8 (53.3%) 0.89 
Family history of breast cancer 25 (38.5%) 5 (33.3%) 0.71 
*p < 0.05, significant. 
  
Table 5 Socio-demographic characteristics at randomisation 
 Screening (n = 40) Recall (n = 40) p= 
Age (years) Mean (SD) 58.8 (5.8) 57.8 (5.7) 0.46 
Range 51 ± 75 50 - 69  
Marital status    
Single 5 (12.5%) 2 (5.0%) 0.35 
Married/co-habiting 27 (67.5%) 26 (65.0%) 
Divorced/widowed/separated 8 (20.0%) 12 (30.0%) 
Ethnicity   0.32 
White 39 (97.5%) 39 (100.0%) 
Asian/Asian British 1 (2.5%) 0 (0%) 
Highest Educational Qualification*   0.85 
Secondary school 16 (40.0%) 13 (32.5%) 
Other professional / technical qualification 
after school 
14 (35.0%) 17 (42.5%) 
University / post-graduate degree 10 (25.0%) 10 (25.0%) 
Employment status 17 (42.5%) 14 (35.0%) 5 
(12.5%) 3 (7.5%) 1 (2.5%) 
15 (37.5%) 12 (30.0%) 9 
(22.5%) 4 (10.0%) 0 (0%) 
0.63 
Retired  
Employed full-time Employed part-time 
Unemployed Student 
 
SIMD# (quintiles)   0.87 
1 (most deprived) 6 (15.0%) 4 (10.0%) 
2 7 (17.5%) 7 (17.5%) 
3 8 (20.0%) 9 (22.5%) 
4 6 (15.0%) 9 (22.5%) 
5 (least deprived) 13 (32.5%) 11 (27.5%) 
# Scottish Index of Multiple Deprivation. 
*p < 0.05, significant. 
Table 6 Reproductive, medical and clinical characteristics at randomisation 
 Screening Recall p= 
(n = 40) (n = 40) 
Body weight (kg) Mean (SD) 73.4 (15.1) 78.2 (19.8) 0.22 
BMI (kg/m2) Mean (SD) 28.3 (6.0) 30.1 (7.8) 0.26 
Smoking status Current 4 (10.0%) 4 (10.0%) 0.97 
Never smoked Ex-smoker 22 (55.0%) 14 (35.0%) 21 (52.5%) 15 (37.5%) 
Cigarettes per day Mean (SD) (consumers only) 10.3 (4.3) 10.5 (8.0) 0.96 
Number of children 0 8 (20.0%) 8 (20.0%) 0.84 
1±2 24 (60.0%) 21 (52.5%) 
3-4 8 (20.0%) 11 (27.5%) 3 (20.0%) 
Number of pregnancies 0 7 (17.5%) 6 (15.0%) 0.83 
1±2 17 (42.5%) 19 (47.5%) 
>3 16 (40.0%) 15 (37.5%) 
History of breastfeeding 21 (52.5%) 23 (57.5%) 0.65 
Family history of breast cancer 15 (37.5%) 15 (37.5%) 1.00 
*p < 0.05, significant. 
Baseline characteristics of participants who completed the study compared to those who did 
not complete showed significant differences by employment status (p = 0.006). Completers 
were more likely to be retired and not registered as unemployed (although there was no 
difference in age between groups). There were no differences in baseline characteristics 
between participants recruited from recall or routine clinics. 
Intervention delivery 
In the intervention group, 37 women underwent the face-to-face session (3 withdrew prior to 
being seen). One participant took part with a buddy. Thirty-two participants completed all 6 
fortnightly calls (78%), including 6 who were subsequently lost to follow up. Five 
participants received fewer calls, including one who requested no calls and two who dropped 
out after the first few calls were received. The mean duration of the face to face consultation 
was 90 minutes (range 65 to 130 minutes); the planned protocol time was 60 minutes. Mean 
duration of telephone consultation was 22 minutes (range 10 to 54 minutes); the planned 
protocol time was 15 minutes. The lifestyle coaching session offered to the control group 
after follow up measures was delivered to 30 participants (83%). 
The fidelity assessments showed that the intervention delivery appeared close to protocol 
(scoring 68 to 78% for the domains of introduction, weight management, physical activity, 
and diet). The fidelity of the telephone sessions were also rated close to protocol. Deviations 
from the protocol included the coach, not participant, setting goals, not discussing the 
intervention in terms of personal wellbeing and limited discussion of coping planning. 
The intervention costs were £17 265 comprising £5 200 for training, plus intervention costs 
of £301 per participant. 
Indicative outcomes 
The study was not fully-powered but indicative intervention effect data are presented below. 
Physical measures 
Mean weight loss at 3 months in the intervention group was 2.04 kg (95% confidence interval 
(CI) -NJWRíNJDQGLQWKHFRQWUROJURXSZDVNJ&,íNJWRNJ
The primary analysis (with adjustment for baseline body weight) showed a group difference 
LQZHLJKWORVVRINJ&,íNJWRíNJLQIDYRXURIWKHLQWHUYHQWLRQJURXS
These differences remained significant when a baseline observation carried forward 
assessment was taken to allow for missing cases. Greater reductions in BMI and waist 
circumference were also detected in the intervention group than in the control group at three 
months (Table 7). 
Table 7 Changes in anthropometric measures and blood pressure from baseline to 3 months by randomisation group 
 Intervention Control  
Between group differences# 
Mean (95%CI) 
p value 
n Mean (SD) Difference to baseline 
Mean (95%CI) 
n Mean (SD) Difference to 
baseline 
Mean (95%CI) 
 Baseline 40 78.0 (16.5)  40 73.6 (18.7)  ííWRí 
p = 0.001 Body weight (kg) 3 months 29 73.0 (14.3) ííWRí 36 72.8 (19.3) ííWR 
 Baseline 40 30.2 (6.5)  40 28.2 (7.4)  ííWRí 
p = 0.002 BMI (kg/m2) 3 months 29 28.1 (5.6) ííWRí 36 27.9 (7.5) ííWR 
Waist Circumference Baseline 40 98.7 (14.9)  40 93.6 (15.4)  ííWRí 
p = 0.001 (cm) 3 months 28 91.4 (11.6) ííWRí 36 92.0 (15.6) ííWR 
 Baseline 40 129.4 (13.1)  39 129.4 (17.7)  ííWR 
p = 0.388 Mean systolic blood        
pressure (mmHg) 3 months 28 130.9 (12.1) íWR 34 132.6 (19.0) íWR 
 Baseline 40 78.6 (9.5)  39 78.8 (9.5)  ííWR 
p = 0.659 Mean diastolic blood        
pressure (mmHg) 3 months 28 79.4 (6.1) íWR 34 80.0 (9.9) íWR 
#
 Adjusted for baseline value * significant, p < 0.05. 
Reported behaviours 
The intervention group reported more activity and less sitting time than the control group 
(Table 8). 
Table 8 Changes in self-reported dietary intake and physical activity (PA) from baseline to 3 months by randomisation group 
 Intervention Control  
Between group differences# 
Mean (95%CI) 
p value 
n Mean(SD) Difference to baseline 
Mean (95%CI) 
n Mean(SD) Difference to 
baseline 
Mean (95%CI) 
Continuous PA score per 
week (MET-min per week) 
Baseline 39 1573(1651)  39 1810(1716)   
3 months 29 2437(2157) 1021(256 to 1787)* 36 1469(1600) ííWR 1111(233 to 1990)* 
p = 0.014 
Sitting hours per week Baseline 37 43(19)  39 39(16)   
3 months 29 34(14) ííWRí 36 45(25) íWR ííWRí 
p = 0.024 
Fat consumption score Baseline 40 28.4(13.9)  40 25.8(10.5)   
3 months 29 24.4(7.9) ííWRí 36 22.4(7.5) ííWR íWR 
p = 0.894 
Unsaturated fat score Baseline 40 8.0(2.2)  40 8.4(2.1)   
3 months 29 8.7(1.6) íWR 36 8.5(1.8) íWR íWR 
p = 0.390 
Fibre food consumption 
score 
Baseline 40 31.7(12.9)  40 28.9(8.2)   
3 months 29 33.3(9.2) íWR 36 28.2(9.4) ííWR íWR 
p = 0.131 
Increased fruit intake n(%) 3 months 29 7(24.1)  36 5(13.9)  p = 0.521 
Increased vegetable intake 
n(%) 
3 months 29 16(55.2)  36 12(33.3)  p = 0.194 
# Adjusted for baseline value *significant p<0.05. 
No between group differences were detected in dietary intake (Table 8). Most (61%) reported 
regularly consuming alcohol, although intakes ranged widely (0 to 66 units per week). The 
number of alcohol free days increased in both groups and although consumption reduced in 
both groups this only reached significance in the control group which included one drop out 
with high intakes at baseline (Table 9). 
Table 9 Changes in alcohol consumption only from baseline to 3 monthsby randomisation group 
 Intervention Control Between group differences # 
n Mean(SD) Difference to baseline 
Mean (95%CI) 
n Mean(SD) Difference to baseline 
Mean (95%CI) 
Mean (95%CI) 
p value 
Units alcohol per week Baseline 22 10.4 (13.7)  27 10.8 (6.2)   
3 months 18 5.3 (5.1) ííWR 26 5.6 (5.9) ííWRí íWRS  
Alcohol free days per week Baseline 22 4.8 (2.3)  27 3.8 (1.2)   
3 months 18 5.4 (1.1) 1.1 (0.28 to 2.0)* 26 5.2 (1.9) 1.3 (0.56 to 2.06)* íWRS  
#
 Adjusted for baseline value. 
*significant p < 0.05. 
Table 10 Acceptability of intervention measures 
 Intervention n = 25(%) 
Remembered receiving any leaflets or booklets from the ActWell lifestyle coach 23(92.0) 
Set personal goals to assist with physical activity levels 24(96.0) 
Discussions/questions about your confidence in changing your lifestyle very/ quite 
helpful 
21(87.5) 
Set personal goals to assist with weight management 23(92.0) 
Found the pedometer very helpful 21(84.0) 
Face to face contact with the lifestyle coach very helpful 19(79.2) 
Telephone contact with the lifestyle coach very helpful 19(79.2) 
Set personal goals to assist with diet 19(76.0) 
Found the leaflets/booklets provided by the lifestyle coach very helpful 17(73.9) 
Found the personal goals (physical activity) very useful 16(66.7) 
Found the personal goals (diet) very useful 12(63.2) 
Found the personal goals ( weight management) very useful 14(60.9) 
Set personal goals to assist with alcohol use 5(20.8) 
Found the personal goals (alcohol) very useful 4(80.0) 
Programme acceptability 
Of seventeen women invited to participate in semi-structured interviews, 14 completed 
interviews. The recruitment process and the programme were highly acceptable to women 
who took part in interviews (Figure 4) and they acknowledged the usefulness of the leaflet, 
but emphasised the importance of endorsement of the programme by staff. They identified 
three main reasons for taking part: to help out with research; because they had a family 
member or friend affected by cancer; the opportunity to improve their health. It was also 
notable that, for some, the relationship between lifestyle factors in relation to breast cancer 
(rather than heart disease) was being raised for the first time. 
Figure 4 Example of views on acceptability of recruitment process and delivery of the 
programme. 
Women enjoyed the programme and the approach taken by lifestyle coaches. The phone calls 
were also viewed positively. The pedometer was highly valued and described as a useful way 
to learn how to change behaviour. Telephone support was thought to be very useful but some 
women felt the programme should have been longer. 
Anonymised responses from the programme acceptability questionnaires were returned by 57 
participants (88% of completers). The majority (73.4%) said they were very satisfied with the 
SURJUDPPHDQGVDLGWKH\ZRXOGUHFRPPHQGLWWRRWKHUV,QWHUPVRI³KHOSIXOQHVV´RIWKe 
LQWHUYHQWLRQFRPSRQHQWVWKHSHGRPHWHUZDVUDWHG³YHU\KHOSIXO´E\IROORZHGE\IDFH
to face contact and telephone support (both 79%) (Table 6). 
Both lifestyle coaches completed interviews. Both highlighted the usefulness of the 
information pack and the benefits of doing face-to-face meetings prior to telephone contact. 
They also mentioned difficulties arranging the counselling phone calls and the time this took. 
Two paired interviews with radiography staff in Dundee and Glasgow were undertaken. 
Radiographers highlighted that they did not feel equipped to explain the programme to 
women and some did not feel it appropriate for them to take on the role of programme 
HQGRUVHPHQWRUJLYHDVVLVWDQFHZLWKUHFUXLWPHQW7KHUDGLRJUDSKHUV¶UHSRUWHGILGHOLW\WRWheir 
prescribed role was low. They said time was the biggest problem, resulting in staff feeling 
under pressure and incapable of elaborating on the ActWell programme or answering 
questions. 
Discussion 
This study has demonstrated the feasibility of recruiting and retaining women in a lifestyle 
intervention trial initiated through the breast screening setting with indications of a 
favourable effect on body weight and related outcomes at 12 weeks and participant 
acceptability. 
We acknowledge that the current study is not a fully powered trial but are encouraging results 
and warrant further investigation in a fully powered trial of longer duration. Our recent fully 
powered weight loss trial initiated in a colorectal cancer screening setting achieved similar 
weiJKWORVVNJ&,íNJ± 1.63 kg) at 12 weeks, but with further monthly support 
for 9 months achieved weight loss of 3.50 kg (SD 4.91) at one year, highlighting the 
importance of offering longer intervention support [28]. It is notable that in the current study 
the women interviewed had a very positive experience of the ActWell programme. 
In addition, it is important to remember that that lifestyle interventions in the screening 
setting will only reach people who choose to participate in such programmes. In many cases, 
this means people from areas of low social deprivation and with better access to affordable 
health care. However, the study participants included those from a wide range of social 
backgrounds. It is notable that almost half reported a family history of breast cancer and this 
may be a cue for interest in prevention opportunities. 
One of the strengths of the study is utilising an existing and relevant recruitment setting but it 
is clear that further work is needed to optimise this opportunity. Within the two screening 
settings explored it is notable that the best recruitment was attained in routine clinics when 
women had received the recruitment pack AND the study was endorsed by the radiographer. 
However, it was clear that the radiographers did not feel comfortable with giving 
HQGRUVHPHQW DQG DVNLQJ DERXW ZRPHQ¶V LQWHUHVW LQ WKH SURJUDPPH GHPRQVWUDWHG E\
qualitative interviews and the finding that only 230 of 966 women were recorded as being 
asked about the study). It is recognised that there are challenges in discussing interventions 
which include weight management. Staff may be uneasy about confronting patients with the 
issue of body size, especially if their training has not included guidance on how to broach the 
topic or effective intervention techniques, or if staff have personal weight problems [29]. 
The benefits of wide engagement and excellent response when radiographers were involved 
in endorsement and recruitment mean that routes to minimize study burden by radiographers 
are desirable (and may be aided involving the wider screening team staff). Our recruitment at 
recall clinics using a mailed approach (due to high anxiety exhibited during the recall clinics 
visit) was lower than routine clinics although better than that reported by Evans et al. [30] of 
12.5% (40/340) for high risk women entering a lifestyle study, and 6.3% entered a 
randomised study of two weight loss programmes. The reasons for the lower recruitment than 
the current response are unclear but may relate to the content of the ActWELL programme 
which clearly embraced positive aspects of physical activity, diet and behavioural support 
offering a much wider lifestyle approach than highlighting weight loss per se. 
Despite reporting a family history of breast cancer, several commented in the follow up 
interviews that they had been unaware of the association between excess body weight, 
physical activity and modest alcohol intake with breast cancer risk. This highlights a gap in 
ZRPHQ¶V DZDUHQHVV RI EUHDVW FDQFHU ULVN UHGXFWLRn and serves as a reminder of the under 
developed potential of screening clinics for health promotion opportunities. 
In a recent review of critical research gaps and translational priorities for the successful 
prevention and treatment of breast cancer has highlighted the need for more research on how 
to implement sustainable lifestyle changes in women [31]. While there may be many 
"teachable moments" that could be used to assess and initiate changes in physical inactivity, 
body weight and alcohol by health professionals (to complement public health campaigns), 
there is little evidence that lifestyle is routinely discussed within breast cancer screening 
settings [32] (although these have been delivered in the colorectal cancer screening setting 
[32,33]). Effective interventions delivered in this setting also offer an important opportunity 
to contribute to the reduction of the overall burden of lifestyle related diseases. To our 
knowledge this is the first lifestyle intervention delivered and evaluated within a national 
breast screening programme. 
In terms of implications for policy and practice our overall, study retention was reasonable 
and outcomes were good at three months but further research is needed to consider how to 
improve retention and sustain change beyond this time frame. Our previous research (28) on 
lifestyle in a screening setting showed a loss to follow up of 4% at 12 weeks (similar to the 
control group in the current study), followed by total loss of 7% at 12 months. We believe the 
self-monitoring and feedback from counsellors through minimal but regular contact 
(telephone calls) over a 12 month period supported retention. In terms of real life 
implementation, two year routine breast screening appointments could provide a potential 
opportunity to help women monitor weight with feedback from within a supportive 
healthcare setting for sustaining long term behaviour change. 
Why there was higher loss to follow-up in the intervention group of the current study is 
unclear. We did not have ethical approval to write to women who had dropped out and 
although we did have approval to telephone them, we were unable to contact them. We do 
not, therefore, have their reasons for dropping out. It may that some women tried the 
LQWHUYHQWLRQIRXQGLWZDVQ¶WIRUWKHm and then ceased contact with the study, a situation that 
FOHDUO\ GRHVQ¶W DIIHFW WKH FRQWURO JURXS 7KLV ZDV VHHQ IRU PHQ LQ WKH )RRWEDOO )DQV LQ
Training (FFIT) lifestyle change trial (34) where retention at 12-weeks was 88% in the 
intervention group and 93% in the control group, with men in the intervention group 
generally dropping out because they decided the intervention was not for them. The 
difference in retention between groups in the FFIT study was modest but was 17% in the 
current study, though thHGLIIHUHQFHGLGQ¶WUHDFKVWDWLVWLFDOVLJQLILFDQFH,QDVPDOOIHDVLELOLW\
study such as the current one, a few extra participants staying in or dropping out can make 
relatively large difference to the percentages (FFIT involved 747 men; this study 80 women) 
so we need to be careful in how we interpret the absolute difference in retention between 
groups. However, for the current study our conclusion must be that differential loss to follow-
up is a potential risk for a future trial, that this may be due to the nature of the intervention 
and that any future trial will need to take steps to avoid loss to follow-up in both groups but 
especially the intervention group. 
In addition, it is important to consider how a successful intervention might be delivered in the 
non ±trial setting given the paucity of NHS staff trained in lifestyle interventions and issues 
of cost effectiveness. These are similar challenges to those of smoking cessation which have 
been addressed in many clinical settings by ready access to a NHS smoking cessation 
counsellor (in addition to offering community group support etc.). This approach also 
deserves consideration with respect to weight management. 
Conclusions 
It is feasible to deliver a minimal contact lifestyle programme for women in conjunction with 
the NHSSBSP with positive indicative effects on body weight, physical inactivity, alcohol 
intake and participant acceptably measures. The results warrant further exploration by a 
definitive randomised controlled trial. 
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Walking MET-minutes/week 3.3 x walking minutes x walking days
Moderate MET-minutes/week 4.0 x moderate-intensity activity minutes x 
moderate days
Vigorous MET-minutes/week 8.0 x vigorous-intensity activity minutes x 
vigorous-intensity days
Total physical activity MET-
minutes/week
sum of Walking + Moderate + Vigorous 
METminutes/week scores



